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Introduction
Mouth cancer is among the ten most common forms of cancer worldwide. Owing to the high death rate for this type of neoplasm, it is one of the public health problems in Brazil whose indices have remained stable or even increased in some regions of the country in the past 40 years (14) .
Taking into consideration the etiology of mouth cancer, in which both endogenous and exogenous factors are involved, we set out, in the present study, to identify and verify its possible relationship with the human papilloma virus (HPV) in view of the influence of this virus in the causation of cervical carcinoma of the uterus (7, 10, 18, 21) . Dhariwal, Cubie and Southam (5) have stated that infections by HPV have been shown to be present in cancers of the mouth and also that the DNA of the Epstein-Barr virus (EBV) has likewise been isolated in these types of lesions, but there is no evidence of their direct action in the process of malign transformation of buccal epithelial cells (2) . Furthermore, Mao et al. (12) have emphasized that the inactivation of the p53 protein is the most frequent genetic alteration found in human tumors, premalignant and malignant tumors of the buccal epithelium.
HPV is among the first viruses to be associated with neoplasms in humans. The initial evidence that HPV could cause cancer came from the study of epidermodysplasia verruciformis (EV), a rare disease characterized by multiple cutaneous lesions and immunity to defective cell measurement (16) .
In 1974, Hausen et al. initiated studies that led to the discovery of HPV in carcinoma of the cervix, and other researchers throughout the world have now confirmed this association (5, 10, 15, 18) . Malignancy in many other urogenital and oral locations has now also been related to HPV (3) .
For Dhariwal, Cubie and Southam (5) , the diagnosis of buccal infection by HPV should be based on a combination of the clinical features and the histopathological examinations.
Thus, the presence of HPV in oral cancers should be investigated, for it points to the action of the virus as a factor in the production of cancer of the mouth in parallel with genetic and/or other predisposing external factors such as smoking and alcohol, hence the importance of its detection as early as possible.
For this reason in the present study the aim is to verify the presence of low-and high-risk HPV in oral carcinomas by means of the hybrid capture tube test Digene ® in samples collected by oral exfoliative cytology, a method recognized by a number of authors (8, 19) as effective for collecting material from the oral cavity. In addition, the other present external factors that may also predispose to the development of the disease are evaluated.
Emphasis is laid on the importance of this research as a tool in early diagnosis, thereby broadening the gamut of preventive resources for buccal lesions caused by HPV, a possible precursor of cancer of the mouth. The patients spontaneously attending Hospital do Câncer de Pernambuco, with diagnostic of oral carcinoma, were selected for the study, the purpose of which was to identify the virus in these lesions.
Material and methods
After freely signing their informed consent, 67 individuals comprised the initial sample. Of these, 14 failed to return to the clinic in good time to enable us to collect their material and forward it for analysis, and 13 had their collected material lost in the process of being transported owing to deficiencies in the conditioning of the material.
Thus the final sample consisted of 40 cytological specimens which were submitted to the hybrid capture tube test Digene ® for the purposes of the study, all of which were from oral carcinomas of squamous cells before the start of the treatment.
A comparative assessment was made of the cytological conclusions indicative of a diagnosis of HPV in the conventional light microscope readings of the samples versus the accurate detection of the virus by hybrid capture in the cytological samples.
The 40 individuals who permitted the exfoliative cytology for conventional cytological diagnosis to be performed also contributed by supplying exfoliated material for the hybrid capture using Digene technology for identification of the HPV.
Clinical/laboratory procedures: the initial step was the history taking and the completion of a clinical record card for the specific purpose of this study. This was followed by the extra-and intrabuccal examination and exfoliative cytology in the area of the lesion (shaving off the superficial layer of mucosa -cytobrush), followed by the preparation of the smear on slides with a frosted edge, duly identified and conditioned in plastic tubes containing the fixative: absolute alcohol PA for subsequent laboratory processing (Papanicolaou staining and hematoxylin/eosin). The slides were mounted at the integrated center of pathological anatomy (Ciap -Huoc/UPE) and submitted to conventional interpretation by light microscopy. Immediately after this initial exfoliative cytological collection a further, identical collection was made, in which the material still present in the bristles of the cytobrush was conditioned in the special Digene kit (with DNA-preserving solution) for detection of HPV and sent to São Paulo, where each laboratory phase for hybrid capture was performed.
The hybrid capture tube test is an examination processed by the technique of molecular hybridization, a Digene technology that uses nonradioactive probes with amplification of the detection of the hybrids by chemoluminescence. The material for analysis is denatured and reacts with a specific genic probe, forming RNA/DNA hybrids that are captured by antibodies lining the tube wall. Next, the immobilized hybrids react with antibodies specific for RNA/DNA conjugated to alkaline phosphatase forming a stable substract, and the hybrids are detected by ultrasensitive chemoluminescence. For the HPV the sensitivity on a microplate is 1pg/ml, equivalent to 0.1 virus copy per cell (20) .
The hybrid capture tube test (Digene ® technology) contains the genic probes of 70% of the types of low-risk HPV -6, 11, 42, 43, 44 -, and 99% of the oncogenic types -16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68. A negative result indicates the absence of DNA-HPV in the types studied (6) .
The hybrid capture tube test Digene ® is a molecular biology test for HPV approved by the FDA and by the Brazilian Ministry of Health (6) .
It emphasizes that the reading is totally computerized, the chemoluminometer being controlled by software that analyzes the numbers received from the readings and performs all the validation calculations of the test. The test uses the readings from the controls for the validation and calculation of the cutoff (RLU = relative light unit/PCA or PCB = positive control A and positive control B/cutoff obtained by the mean of the three positive controls).
The independent variables were age, gender, color, occupation, smoking, ethylism, the presence or absence of partial removable dental prostheses and the presence or absence of the HPV virus in the material collected; the dependent variable was the frequency of individuals with oral carcinomas.
A descriptive study was made of the data obtained in the present research.
Results and discussion
The final sample was made up of 40 cytological specimens from 40 oral carcinomas whose diagnoses confirmed the presence of well and moderately differentiated carcinomas of squamous cells (17) .
There was a 100% parity in the sample, since the same 40 subjects gave samples for exfoliative cytology by conventional cytological diagnosis and exfoliative material for the hybrid capture tube test for the identification of HPV using Digene ® technology.
Of the 40 (100%) subjects making up the final sample, 25 (62.5%) were males and 15 females (37.5%). The overall mean age was 45.2 years.
Among the males, 25 (100%) were smokers, of whom 17 (68%) also drank; among the females nine (60%) smoked.
The findings corroborate those of the literature (14) when they associate external factors such as exposure to the sun with the buccal lesions observed, mainly on the lower lip. For 15 (60%) of the men were agricultural workers exposed to the sun, as well as smokers, and developed carcinomas of squamous cells on the lower lip and on the lateral edge of the tongue.
Of the 40 (100%) cytological samples analyzed for the identification of HPV by the hybrid capture tube test, Digene ® technology, 29 (72.5%) proved to be negative for the presence of low-and high-risk HPV; nine (22.5%) were positive for low-and high-risk HPV; one (2.5%) was positive only for low-risk HPV; and one was positive only for high-risk HPV ( Table 1 ). In addition, the reading of the cytological smears by conventional light microscopy also signaled the presence of koilocytes, that is, alterations indicative of the presence of HPV in 13 of these samples (Table 2) (9) .
There was agreement between all positive results for the presence of low-and/or high-risk DNA-HPV in the material obtained by exfoliative cytology. Table 1 Method Results of the reading of the cytological smear by conventional light microscopy, for identification of HPV in oral squamous cell carcinomas Table 2 Method used for Absence of Presence of DNA-HPV viruses Total obtaining sample DNA-HPV viruses (presence of koilocytes) n (%) n (%) n (%)
Results of the hybrid capture tube test, Digene® technology, for identification of HPV in oral squamous cell carcinomas: material obtained by exfoliative cytology
Exfoliative cytology 27 (67.5) 13 (32.5) 40 (100)
According to Jones et al. (8) , Sugerman and Savage (19) , exfoliative cytology, when well performed, is an efficient way of collecting material from the oral cavity. In fact, but this is true not only for diagnosis: it also permits the detection of the low-and/or high-risk DNA-HPV virus in the samples.
With regard to the 40 lesions studied that were diagnosed as being carcinomas of squamous cells, nine (22.5%) presented a conclusive positive result for the presence of low-and high-risk DNA-HPV; as for the topographic location, six were situated on the lateral edge of the tongue; three were on the lower lip; one (2.5%), whose finding was positive for low-risk DNA-HPV was situated on the lateral edge of the tongue; and one (2.5%) that was positive for high-risk DNA-HPV was located in the region of the retromolar trigone.
The identification of the virus is important; however, epidemiological data by Lübbe et al. (11) indicate that infection by high-risk HPV is not in itself enough for the development of cancer. It is known that there are, in fact, many other factors, e.g. smoking, ethylism, radiation, involved in the development of this neoplasm that are invariably present in persons suffering from cancer of the mouth, as shown by the findings of the present study and those of many others (14) . The authors believe that the presence of the HPV virus may also contribute to the development of this disease on the basis of reasons analogous to that of its action in cervicovaginal epithelium.
Epidemiological data indicate that infection by highrisk DNA-HPV is not by itself enough for the development of cancer of the mouth. It acts as a cocarcinogen, adding its effects to the many other factors, particularly smoking and ethylism. However, these findings show that one third of the patients with cancer of the mouth have DNA-HPV traces in the cancer cells.
Even considering the importance of smoking and ethylism as the main factors in the pathogenesis of oral cancer, the identification of the HPV assumes a significant role in the prevention of the disease, because it is not so easy to establish as the other factors and its actual incidence in the current literature is still not well determined.
The loss of the adenomatous gene of polyposis coli and human infection by the HPV virus in buccal carcinogenesis, highlighting the synergic role of tobacco and alcohol as the chief risk factors for the genesis of cancer of the mouth has been reported and, in addition, information has been produced on the association between buccal lesions involving the HPV virus and p-53 mutations, bearing in mind their locations (12) .
Considering the finding of an absence of DNA-HPV (Tables 1 and 2 ) the authors believe that the absence of DNA-HPV for the types studied in 29 samples representing 72.5% of the material analyzed by hybrid capture tube test (Digene ® technology) is actually due not only to the absence of the virus in some cases, but also to ten cytological collections that were clinically classed as unsatisfactory, but sent for analysis nonetheless.
As regards the anatomical site in the buccal cavity, of the 29 lesions classified with an absence of DNA-HPV for the types studied, 12 of the squamous cell carcinomas were situated on the lower lip, 11 on the lateral edge of the tongue, four on the floor of the mouth, one on the jugal mucus and one on the soft palate.
The anatomical site of occurrence of the lesions observed and diagnosed as squamous cell carcinomas was, in decreasing order, as follows: lateral edge of the tongue, lower lip, floor of the mouth, retromolar trigone region, jugal mucus and soft palate.
The findings demonstrate the presence of the low-and highrisk DNA-HPV virus by the hybrid capture tube test (Digene ® technology) in moderately and well differentiated squamous cell carcinomas of the oral cavity, situated mainly on the lateral edge of the tongue and lower lip; however, Zeuss, Miller and White (22) report the identification of the HPV virus only in benign lesions of the oral cavity, such as condyloma acuminatum and verruca vulgaris, but not at all in premalignant and/or malignant lesions, while Atula et al. (2) ; Dhariwal, Cubie and Southan (5) ; Lübbe et al. (11) and Mao et al. (12) also identified HPVs 6 and 11 (low risk) associated with malignant tumors of the tonsils in a much greater frequency than is usually observed.
Further studies and research on the detection of the HPV virus in the buccal mucosa and its possible carcinogenic action are required, bearing in mind that it is present in over 90% of all invasive cervical carcinomas of the womb (7) . Prophylactic and therapeutic vaccines are being developed against HPV, like the vaccines against Helicobacter pylori, which is present in persons suffering from cancer of the stomach, which will add to the existing vaccines against the hepatitis B and C viruses present in cancer of the liver. These viruses represent 90% of all the infections associated with cancers in the developed countries (1, 15) .
The results of this pilot study not only identified the presence or absence of DNA-HPV for the viruses of the three groups, A, B, and A and B, but also attest to the validity of exfoliative cytology as a method able to provide suitable and sufficient material for the Hybrid Capture Tube Test ® , similarly to the identification of the virus in material obtained by exfoliative cytology from the uterus. In addition, they reveal that the properties of the Digene technology enable it to identify HPV in oral neoplasms.
It is thus concluded that the HPV virus may behave as one more cocarcinogen for cancer of the mouth, alongside smoking, ethylism, and the exposure to the sun, identified in our sample. Chen et al. (4) showed that HPV 16 and betel quid chewing were two major risk factors for oral squamous cell carcinoma in their studies. We are, however, continuing with the present research so that we will be able to extrapolate the conclusions drawn from the findings of this initial study.
